PLD repair in rat rhabdomyosarcoma tumor cells irradiated in vivo and in vitro with high-LET and low-LET radiation.
Results are reported of studies to measure the extent of recovery of potentially lethal damage (PLD) in rat rhabdomyosarcoma tumor cells after irradiation both in vivo and in vitro with either high-LET or low-LET radiation. Stationary-phase cultures were found to exhibit repair of PLD following irradiation in vitro either with low-LET X rays or with high-LET neon ions in the extended-peak ionization region. Following a 9-Gy dose of 225-kVp X rays or a 3.5-Gy dose of peak neon ions, both of which reduced the initial cell survival to 6-8%, the maximum PLD recovery factors were 3.4 and 1.6, respectively. In contrast, the standard tumor excision assay procedure failed to reveal any recovery from PLD in tumors irradiated in situ with either X rays or peak neon ions. PLD repair by the in vivo tumor cells could be observed, however, when the excision assay procedure was altered by the addition of a known PLD repair inhibitor beta-arabinofuranosyladenine (beta-ara-A). When a noncytotoxic 50 microM concentration of beta-ara-A was added to the excised tumor cells immediately following a 14.5-Gy in situ dose of X rays, cell survival in the inhibitor-treated cells was lower than in the untreated cells (0.018 compared to 0.056), resulting in a PLD repair inhibition factor of 3.1. Delaying the addition of beta-ara-A for 1, 2, or 3 h following tumor excision reduced the PLD repair inhibition factor to 1.6, 1.5, and 0.9, respectively. Following tumor irradiation in situ with neon ions in the extended-peak ionization region (median LET = 145 keV/micron), less PLD repair was observed than after X irradiation. For 5.8 Gy of peak neon ions, the PLD repair inhibition factors were 2.1, 1.5, 1.3, and 1.1 at 0, 1, 2, and 3 h, respectively. We interpret the absence of measurable PLD repair using the standard tumor excision assay procedure as resulting from undetectable repair occurring during the long interval (about 2 h) required for the cell dissociation and plating procedures. We conclude that at least for our tumor system, PLD repair does occur after irradiation of tumors in situ, even though it is not detectable using the standard tumor excision assay procedure. Thus a failure to measure such repair by this assay in a given tumor system does not necessarily mean the cells are incapable of PLD repair.